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Physics Syllabus Forms 5 - 6

1.0 PREAMBLE

1.1 INTRODUCTION

This syllabus is designed to put greater emphasis on

the mastery and application of Physics. This two- year
learning phase will make learners identify, investigate
and solve problems in a sustainable manner and prepare
them for further studies in Science and Technology. This
learning phase will see learners being assessed through
continuous assessment and national examinations. The
‘A’ level Physics syllabus is designed to inclusively cater
for all categories of learners.

1.2 RATIONALE

Modern day economies, Zimbabwe included, are driven
by Technology and Physics concepts form part of theba-
sis. The study of Physics enables learners to be creative
and innovative in industry and society that can promote
the application of

Physics in industrial processes for value addition. The
learning of Physics concepts promotes value addition
and beneficiation of natural resources and the harness-
ing of available opportunities for enterprise skills.

1.3 SUMMARY OF CONTENT

The ‘A’ level PhysicsSyllabus will cover theory and practi-
cal activities in the following areas:

Newtonian Mechanics
Electrodynamics
Oscillations and Waves
Physics of Matter
Modern Physics

O 0o0ooo

1.4 ASSUMPTIONS

It is assumed that:

- The learner has successfully completed Form 3
and 4 Physics Syllabus or any other equivalent
syllabus.

- The learner has successfully completed Form 3
and 4 Mathematics syllabus.

- Science clubs are existing and operational in
schools.

- Learners are conversant and have access to ICT.

- Well-equipped laboratories are available and safe-
ty measures are adhered to.

1.5 CROSS-CUTTING ISSUES

[J Environmental issues: climate change and
disaster risk management
Indigenous knowledge systems
Financial literacy

Enterprise Education

Gender

H 1V and Life skills

Child Protection.

Team work

Food security

Safety health issues

I A A

2.0 PRESENTATION OF THE
SYLLABUS

The Advanced Level Physics syllabus is a single docu-
ment covering Forms 5 and 6. It contains the Preamble,
Aims, Syllabus Objectives, Methodology, Topics, Scope
and Sequence, CompetencyMatrix, Assessment, and
Appendices.

3.0 AIMS

The aims are to enable learners to:

3.1 acquire sufficient understanding and knowl-
edge to become confident citizens in a tech-
nological world and be able to take or develop
an informed interest in matters of scientific

importance
3.1.1 recognise the usefulness, and limitations, of
scientific method and to appreciate its applica-
bility in other disciplines and in everyday life
3.1.2 be suitably prepared for studies beyond

A-Level.

3.2 develop abilities and skills that are relevant to
the study and practice of Physics,are useful
in everyday life, encourage efficient and safe
practice as well as effective communication.

3.3.  develop attitudes relevant to Physics such as
concern for accuracy and precision, objectivity,
integrity, the skills of enquiry, initiative, innova-
tiveness and inventiveness.

3.4. stimulate interest in, and care for the environ-
ment in relation to the environmental impact of
Physics and its applications.

3.5. promote an awareness, as guided by
Ubuntu/Unhu/Vumunhu philosophy, that:
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» the study and practice of Physics are co-operative
and cumulative activities, and are subject to social,
economic, technological, ethical and cultural influenc-
es and limitations.

» the implications of Physics may be both beneficial
and detrimental to the individual, the community and
the environment.

3.6 create a sustained interest in Physics so that
the study of the subject is enjoying and
satisfying.

4.0 SYLLABUS OBJECTIVES

Learners should be able to:

1. demonstrate knowledge about physical phenome-
na, facts, laws, definitions and concepts of Phys-
ics.

2. follow instructions in practical work in order to
manipulate, record observations and analyse data
to confirm or establish relationships.

3. measure and express physical quantities to a
given level of accuracy and precision.

4. solve real life problems using the scientific meth-
od.

5. use ICT to simulate Physics phenomena, present
and analyse Physics data

6. apply safety measures in all practical work.

7. usePhysicsconcepts, principles and techniques in
the conservation and sustainable use of the envi-
ronment.

5.0 METHODOLOGY

The teaching and learning of Physics should be based
on learner-centredapproach. The following methods are
recommended:

* Planned experiments

» Learning by discovery

* Problem based learning

* Individual and group work

* Educational tours

* Project based learning

» Design based learning

* E-learning such as simulation
. Resource person(s)

TIME ALLOCATION

A minimum of12 periods of 35 minutes each in a week
should be allocated as double periods for adequate

coverage of the syllabus. A block of 4 periods should be
allocated to practicalwork.

6.0 TOPICS

No ok owh-~

General Physics
Newtonian Mechanics
Oscillations and Waves
Electricity and Magnetism
Electronics

Matter

Modern Physics
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Physics Syllabus Forms 5 - 6

9.0 ASSESSMENT

Candidates for Advanced Level certification take Papers 1, 2, 3, 4 and 5 in a single examination series. Candidates
may onlyenter for all the five papers per sitting. Papers 1, 2, 3 and 4 are externally assessed while Paper 5 is as-
sessed internally. The syllabus is examined in May/June and October/November. Those who sit the October/Novem-
ber examination series are allowed to carry forward their Paper 5(continuous assessment mark) to the next May/June
examination. The May/June examination series for this subject will not be available to school candidates.

(@) Assessment Objectives

The assessment objectives listed below reflect those parts of the syllabus aims that will be assessed in the examina-
tion.

Skill A: Knowledge with understanding

Candidates should be able to demonstrate knowledge and understanding of:
scientific phenomena, facts, laws, definitions, concepts and theories
scientific vocabulary, terminology and conventions (including symbols, quantities and units)
scientific instruments and apparatus, including techniques of operation and aspects of safety
scientific quantities and their determination
scientific and technological applications with their social, economic and environmental implications.

The syllabus content defines the factual knowledge that candidates may be required to recall and explain.
Skill B: Handling, applying and evaluating information

Candidates should be able (in words or by using symbolic, graphical and numerical forms of presentation) to:
locate, select, organise and present information from a variety of sources
translate information from one form to another
manipulate numerical and other data
use information to identify patterns, report trends, draw inferences and report Conclusions
present reasoned explanations for phenomena, patterns and relationships
make predictions and put forward hypotheses
apply knowledge, including principles, to new situations
evaluate information and hypotheses
demonstrate an awareness of the limitations of physical theories and models.

In answering such questions, candidates are required to use principles and concepts that are within the syllabus and
apply them in a logical, reasoned or deductive manner to a new situation

Skill C: Experimental skills and investigations
Candidates should be able to:
1. plan experiments and investigations:
defining the problem
choice of equipment and procedure
data collection methods

good design features

2. collect, record and present observations, measurements and estimates
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3. analyse and interpret data to reach conclusions
4. evaluate methods and quality of data, and suggest improvements.

The questions may be based on physics not included in the syllabus content, but candidates will be assessed on their
practical skills rather than their knowledge of theory.

(b) Scheme of Assessment
Paper 1: Multiple Choice 1 hour

This paper consists of 40 multiple choice questions, all with four options. Candidates will answer all questions. Candi-
dates will answer on an answer sheet. [40 marks]

Paper 2: Structured Questions 1 hour 30 minutes

This paper consists of a variable number of questions of variable mark value. Candidates will answer all questions.
Candidates will answer on the question paper. [60 marks]

Paper 3: Free Response Questions 2 hours

This paper consists of 5free response questions. Each question carries 25 marks.
Question 1 covers General Physics and Newtonian Mechanics,
Question 2 covers Oscillations and Waves,
Question 3 covers Electricity and Magnetism,
Question 4 covers Matter and
Question 5 covers Modern Physics.

Candidates will answer question 1 and any three questions from the remaining 4 questions. Question 1 is compulsory.
Candidates will answer on separate answer sheets. [100 marks]

Paper 4: Practical Skills:2 hours

This paper requires candidates to carry out practical work in timed conditions. The paper will consist of two exper-
iments and one design practical drawn from different areas of Physics. The candidates will be assessed on their
practical skills rather than their knowledge of theory. Candidates will answer all questions. Candidates will answer on
the question paper. [50 marks]

Paper 5: Continuous Assessment

Continuous assessment will be done at the schools from term 1 of Form 5 to the end of term 2 of Form 6. Continuous
assessment comprises of Theory tests, Practical tests and a Project. Teachers will be responsible for the continuous

assessment of their candidates.

One continuous assessment theory test is administered at the end of each of the 32 topics. The standard of each test
should be 50% skill A and 50% skill B.Each test carries 20 marks. [The total possible mark is weighted to 35 marks]

Two continuous assessment practical tests are administered per term from term 2 of Form 5 to term 2 of Form 6. The
standard of each practical test is 100% skill C.[The total possible mark is weighted to 35 marks]
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Paper Type of Paper Duration Marks Weight %
1 Multiple Choice 1hr 40 11
2 Structured 1hr 30minutes 60 17
3 Free response 2hr 30minutes 100 28
4 Practical 2hr 30minutes 50 14
5 Continuous assessment | Form 5 -6 *110 30

* The final total mark possible for continuous assessment is weighted to 110 marks

(c) Specification grid
The relationship between assessment objectives/skills and the Papers of the subject is as follows:

Paper Skill A Skill B Skill C Total Marks
1 18 22 0 40
2 25 35 0 60
3 45 55 0 100
4 0 0 50 50
5 24 23 63 *110
TOTAL 360

*The final total mark possible for continuous assessment is weighted to 110 marks

10. 0 APPENDIX

MATHEMATICAL REQUIREMENTS

Arithmetic
Candidates should be able to:

recognise and use expressions in decimal and standard form (scientific) notation

recognise and use binary notation

use an electronic calculator for addition, subtraction, multiplication and division. Find arithmetic means, powers
(including reciprocals and square roots), sines, cosines, tangents (and the inverse functions), exponentials and
logarithms (Ig and In)

take account of accuracy in numerical work and handle calculations so that significant figures are neither lost un-
necessarily nor carried beyond what is justified

make approximate evaluations of numerical expressions (e.g. 12 = 10) and use such approximations to check the
magnitude of calculated results.

Algebra

Candidates should be able to:
change the subject of an equation. Most relevant equations involve only the simpler operations but may include
positive and negative indices and square roots.
solve simple algebraic equations. Most relevant equations are linear but some may involve inverse and inverse
square relationships. Linear simultaneous equations and the use of the formula to obtain the solutions of quadratic
equations are required.
substitute physical quantities into physical equations using consistent units and check the dimensional consistency
of such equations
set up simple algebraic equations as mathematical models of physical situations, and identify inadequacies of such
models
recognise and use the logarithms of expressions like ab, a b, xn, ekx and understand the use of logarithms in rela-
tion to quantities with values that range over several orders of magnitude
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express small changes or uncertainties as percentages and vice versa
understand and use the symbols <, >, <, 2, «, », /, [1, <x>, Z, AX, 0X, v

Geometry and trigonometry

Candidates should be able to:
calculate areas of right-angled and isosceles triangles, circumference and area of circles, areas and volumes of
cuboids, cylinders and spheres
use Pythagoras’ theorem, similarity of triangles, the angle sum of a triangle
use sines, cosines and tangents of angles (especially for 0°, 30°, 45°, 60°, 90°)
use the trigonometric relationships for triangles:
Sine rule
Cosine rule
use sinB = tanb = 6 and cosB = 1 for small 6 ;sin26 + cos26 = 1
understand the relationship between degrees and radians, convert from one to the other and use the appropriate
system in context.

Vectors
Candidates should be able to:

find the resultant of two coplanar vectors, recognising situations where vector addition is appropriate
obtain expressions for components of a vector in perpendicular directions, recognising situations where vector
resolution is appropriate.

Graphs

Candidates should be able to:
translate information between graphical, numerical, algebraic and verbal forms
select appropriate variables and scales for graph plotting
determine the gradient, intercept and intersection of linear graphs
choose, by inspection, a straight line which will serve as the line of best fit through a set of data points presented
graphically
draw a curved trend line through a set of data points presented graphically, when the arrangement of these data
points is clearly indicative of a non-linear relationship
recall standard linear form y = mx + ¢ and rearrange relationships into linear form where appropriate
sketch and recognise the forms of plots of common simple expressions like 1/x , x*2, 1/x"2, sinx, cosx, e”(-x)
draw a tangent to a curve, and understand and use the gradient of the tangent as a means to obtain the gradient of
the curve at a point
understand and use the area below a curve where the area has physical significance.

Treatment of uncertainties

Candidates should be able to:
convert absolute uncertainty estimates into fractional or percentage uncertainty estimates and vice versa
show uncertainty estimates, in absolute terms, beside every value in a table of results
calculate uncertainty estimates in derived quantities
show uncertainty estimates as error bars on a graph
estimate the absolute uncertainty in the gradient of a graph by recalling that absolute uncertainty = gradient of line
of best fit — gradient of worst acceptable line
estimate the absolute uncertainty in the y-intercept of a graph by recalling that absolute uncertainty = y-intercept of
line of best fit — y-intercept of worst acceptable line
express a quantity as a value, an uncertainty estimate and a unit.
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Summary of key quantities, symbols and units

Quantity Usual symbols Usual unit

Base quantities

mass m kg

length 1 m

time t s

electric current I

thermodynamic termperature T K

amount of substance n mol
Quantity Usual symbols Usual unit
elsctric field strength E NC, Vm™
eloctric potential v \
electric potential difference v \
electromotive force E A
electron mass m, kg, u
elementary charge e C
energy E U W J
force F N
frequency f Hz
gravitational constant G Nm? kg™
gravitational field strength g Nkg™
gravitational potential ¢ Jkg'
half-life t s
Hall voltage Vv, \
heating q Q J
intensity I Wm™
internal energy change AU J
kinetic energy E, J
magnetic flux @ Wh
magnetic flux density B T
mean-square spoed (A m’s™
molar gas constant R Jmol" K™
molar mass M kgmol™
moment of force T Nm
momentum p Ns
neutron mass my, kg, u
neutron number N
nucleon number A
number N n, m
number density (number per unit volume) n m~
period T s
permeability of free space Mg Hm™
permittivity of free space EX Fm™
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Quantity Usual symbols Usual unit
power F W
pressure p Pa
proton mass m, kg, u
proton number Z

ratio of powers dB
relative atomic mass A

relative maolecular mass M.

resistance R Q
resistivity P am
specific acoustic impedance Z kgm?s™
specific heat capacity c Jkg' K™
specific latent heat L Jkg™
speed U V. W, C ms™
speed of electromagnetic waves c ms™'
spring constant k Nm™
strain e

stress = Pa
torque T Nm
velocity U V. W, C ms™
volume V. v m’
wavelength A m
weight W N

work w, W J

work function energy D J

Young modulus E Pa
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Other quantities

acceleration a ms?
accsleration of free fall g ms?
activity of radioactive source A Bg
amplitude Xy m
angle 6 °, rad
angular displacement i} °, rad
angular frequency 0] rads™
angular speed o rads™
angular velocity [0 rads™
area A m?
atomic mass m, kg, u
attenuation/absorption coefficient u m!
Avogadro constant N, mol™
Boltzmann constant k JK'
capacitance C F
Celsius temperature (2] °C
decay constant s
density P kgm™
displacement s, X m
distance m
efficiency 7

electric charge g Q C
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Quantity Usual symbols Usual unit
elsctric field strength E NC, Vm™
eloctric potential v \
electric potential difference v \
electromotive force E A
electron mass m, kg, u
elementary charge e C
energy E U W J

force F N
frequency f Hz
gravitational constant G Nm? kg™
gravitational field strength g Nkg™
gravitational potential ¢ Jkg'
half-life t s

Hall voltage Vv, \
heating q Q J
intensity I Wm™
internal energy change AU J

kinetic energy E, J
magnetic flux @ Wh
magnetic flux density B T
mean-square spoed (A m’s™
molar gas constant R Jmol" K™
molar mass M kgmol™
moment of force T Nm
momentum p Ns
neutron mass my, kg, u
neutron number N

nucleon number A

number N n, m

number density (number per unit volume) n m~
period T s
permeability of free space Mg Hm™
permittivity of free space EX Fm™
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Quantity Usual symbols Usual unit
power F W
pressure p Pa
proton mass m, kg, u
proton number Z

ratio of powers dB
relative atomic mass A

relative maolecular mass M.

resistance R Q
resistivity P am
specific acoustic impedance 4 kgm™@s™
specific heat capacity c Jkg' K™
specific latent heat L Jkg™
speed U V. W, C ms™
speed of electromagnetic waves c ms™'
spring constant k Nm™
strain e

stress = Pa
torque T Nm
velocity u v, w, c ms”’
volume V. v m’
wavelength A m
weight W N

work w, W J

work function energy D J

Young modulus E Pa
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(c) Glossary of Assessment command words

This glossary should prove helpful to candidates as a guide, although it is not exhaustive and it has deliberately been
kept brief. Candidates should understand that the meaning of a term must depend in part on its context. The number
of marks allocated for any part of a question is a guide to the depth required for the answer.

1. Define (the term(s) ...) is intended literally. Only a formal statement or equivalent paraphrase, such as the defining
equation with symbols identified, is required.

2. What is meant by ... normally implies that a definition should be given, together with some relevant comment on the
significance or context of the term(s) concerned, especially where two or more terms are included in the question.
The number of marks indicated will suggest the amount of supplementary comment required.

3. Explain may imply reasoning or some reference to theory, depending on the context.

4. State implies a concise answer with little or no supporting argument, e.g. a numerical answer that can be obtained
‘by inspection’.

5. List requires a number of points with no elaboration. If a specific number of points is requested, this number should
not be exceeded.

6. Describe requires candidates to state in words (using diagrams where appropriate) the main points of the topic. It
is often used with reference either to particular phenomena or to particular experiments. For particular phenome-
na, the term usually implies that the answer should include reference to (visual) observations associated with the
phenomena. The amount of description intended is suggested by the indicated mark value.

7. Discuss requires candidates to give a critical account of the points involved in the topic.

8. Deduce/Predict implies that candidates are not expected to produce the required answer by recall, but by making
a logical connection between other pieces of information. Such information may be wholly given in the question, or
may depend on answers extracted in an earlier part of the question.

9. Suggest is used in two main contexts. It may imply either that there is no unique answer or that candidates are
expected to apply their general knowledge to a new situation (one that may not, formally, be in the syllabus).

10.Calculate is used when a numerical answer is required. In general, working should be shown.

11.Measure implies that the quantity concerned can be directly obtained from a suitable measuring instrument, e.g.
length, using a rule, or angle, using a protractor.

12.Determine often implies that the quantity concerned cannot be measured directly, but is obtained by calculation,
substituting measured or known values of other quantities into a standard formula, e.g. the Young modulus, relative
molecular mass.

13.Show is used where a candidate is expected to derive a given result. It is important that the terms being used by
candidates are stated explicitly and that all stages in the derivation are stated clearly.

14.Estimate implies a reasoned order of magnitude statement or calculation of the quantity concerned. Candidates
should make any necessary simplifying assumptions about points of principle and about the values of quantities
not otherwise included in the question.

15.Sketch (applied to graph work) implies that the shape and/or position of the curve need only be qualitatively cor-
rect.

16.However, candidates should be aware that, depending on the context, some quantitative aspects may be looked
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for, e.g. passing through the origin, having an intercept, asymptote or discontinuity at a particular value. On a
sketch graph it is essential that candidates clearly indicate what is being plotted on each axis.

17.Sketch (applied to diagrams) implies that a simple, freehand drawing is acceptable, though care should be taken
over proportions and the clear exposition of important details.

18. Compare requires candidates to provide both similarities and differences between things or concepts.
(D) Data and formulae

The following data and formulae will appear as pages 2 and 3 in Papers 1, 2 and 3.

DATA

speed of light in free space ¢=3.00x 108ms™!
permeability of free space U = 4w x 1077 Hm™?
permittivity of free space g, =8.85x 10712 Fm™! (1/4me, =8.99 x 10°

mF~1)
elementary charge e=160x10"1C
the Planck constant h=6.63x1073*Js
unified atomic mass unit 1u=1.66x10"%7 kg
rest mass of electron m, =9.11x 1073 kg
rest mass of proton m, =1.67 x 1077 kg
molar gas constant R =8.31]JK tmol™!
the Avogadro constant N, =6.02 x 10?*mol ™!
the Boltzmann constant k=1.38x10"23 JK*
gravitational constant G =6.67 x 10" *Nm?kg~?
acceleration of free fall g=9.81 ms™2
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FORMULAE

uniformly accelerated motion
v? =u? + 2as

s = ut + Ysat?

work done on/by a gas W=pAV
gravitational potential @=-Gm/r
hydrostatic pressure p = pgh
pressure of an ideal gas = iNTm <c?>
simple harmonic motion a=-w?x

velocity of particle in s.h.m.

v = v, cos wt

v = +w./(x2 — x?) Doppler effect f, = vff';
electric potential =2
4TEQT
capacitors in series 1/C=1/C, +1/C, + . ..
capacitors in parallel C=C+C, +...
energy of charged capacitor W= gQV
electric current I = Anvq
resistors in series R=R,+R, +...
resistors in parallel 1/R=1/R; +1/R, + . ..
BI
Hall voltage W

alternating current/voltage
radioactive decay

X =x, Sinwt
x = x,exp(-At)

_0.693
t1

2

decay constant A

(E) Commonly Used Materials And Apparatus

The list is not exhaustive: other items are usually required, to allow for variety in the questions set.
Cells: 1.5V
Connecting leads and crocodile clips
Digital ammeter, minimum ranges 0—1 A reading to 0.01 A or better, 0-200 mA reading to 0.1 mA or better, 0-20 mA
reading to 0.01 mA or better (digital multimeters are suitable)
Digital voltmeter, minimum ranges 0-2 V reading to 0.001 V or better, 0-20 V reading to 0.01 V or better (digital multi-
meters are suitable)
Lamp and holder: 6 V 60 mA; 2.5V 0.3 A
Power supply: variable up to 12 V d.c. (low resistance)
Rheostat (with a maximum resistance of at least 8 Q, capable of carrying a current of at least 4 A)
Switch Wire: constantan 26, 28, 30, 32, 34, 36, 38 s.w.g. or similar metric sizes
Long stem thermometer: =10 °C to 110 °C x 1 °C
Means to heat water safely to boiling (e.g. an electric kettle)
Plastic or polystyrene cup 200 cm3
Stirrer
Adhesive putty (e.g. Blu-Tack)
Adhesive tape (e.g. Sellotape)
Balance to 0.1 g (this item may often be shared between sets of apparatus)
Bar magnet
Bare copper wire: 18, 20, 26 s.w.g. or similar metric sizes
Beaker: 100 cm3, 200 cm3 or 250 cm3
Card
Expendable steel spring (spring constant approx. 25 N m—1; unstretched length approx. 2 cm)
G-clamp
Magnadur ceramic magnets
Mass hanger
Micrometer screw gauge (this item may often be shared between sets of apparatus)
Modelling clay (e.g. Plasticine)
Newton-meter (1 N, 10 N)
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Pendulum bob

Protractor

Pulley

Rule with a millimetre scale (1 m, 0.5 m, 300 mm)

Scissors Slotted masses (100 g, 50 g, 20 g, 10 g) or alternative Stand, boss and clamp
Stopwatch (candidates may use their wristwatches), reading to 0.1 s or better

Stout pin or round nail

String/thread/twine

Vernier or digital callipers (this item may often be shared between sets of apparatus)
Wire cutters






